SEUTTLE CRITICAL ITEMS LIST = CRBITER

. SUBSYSTEM :AFT - REACTION CONTROL FMEA NO 03=2A =221317-1  REV:12,/01/¢

ASSEMELY :VERNIER THRUSTER CRIT. FUNC: b
P/N RI tMC467-0029 : CRIT. HEDW; F:
P/N VENDOR:234834 : VEHICLE 102 103 1c
QUANTITY :4 EFFECTIVITY: p:

!l PER THRUSTER PHASE(S) ; PL
I

PREPARED BY:
CES

REL

QE

ITEM: - '
HEATER, RESISTANCE TYPE 27 VOLT, 10 WATTS-VERNIEH.

FUNCTION:

ORE EEATER ELEMENT I5 UTILYZED PER TERUSTEFR TO PREVENT PROP FREZZING AT

POT SUBSEQ EFFECTS SUCH AS IGN FRESS SPIXES CAUSING STRUCT DAMAGE To ON:

TERUSTER. THE HEATER ELEM IS NICHROME V WIRE AND THE SENSOR EBILEM IS PBu:

PLATINUM WIRE. THE HEATER ASSY IS CONTAINED IN A METAL HOUSING BOLTED ¢

IEE BACE FACE OF THE INJECTOR. TEMP SENSING IS REMOTE FROM THE HEATER

ANL FEEDS THE SIGNATL INTO A SOLID STATE CONTROLLER FOR HEATER SWITCHING.,
. THE HEATER IS5 CON AT 14% +/= 5F AND OFF AT 18% +/- 10F.

FAILURE MODE:
FAILS OPEN {(QFF), PRECLUDING HEATING OF VALVES / INJECTOR.
CAUSE(S): '

OVER TEMPF DUE TC EXCESS POWER INPUT, VIBRATICN, SHOCE, FAR DEFICIENCY,
ASS'Y DAMAGE, THERMAL STRAIN, DIELECTRIC FATL, MOISTURE.

EFFECT(5} ON:
{A)SUBSYSTEM (R)INTERFACES {CIMISSION (D)CREW/VEHICLE

(A) LOS5 oF FUNCTTION (VERNIER THRUSTERS)-LOSS OF STNGLE (=Z) VERNIZR
THRUSTER CAUSES LOSS (SHUTDOWN) OF VERNIER CONTROL.

(¥} NO ZFFEST

(C) MISSTON MODIFIZATION CUE TO LOSS OF VERNIER CONTROL. PRIMARY

THRUSTER USAGE RESULTS IN HIGHER FROPELLANT CONSUMPTION. MISaIoN
OBJECTIVES MAY NOT BE ME®.

(0] o EFFECT

DISPOSITION & RATIOMALE;
(A)DESIGN {B}TEST (L)} INSPECTION (DJFATLURE HISTORY (E)OPERATIONAL USE

" DESIGN
. (k) DESIGN THE MEATER ELEMENT IS NICMROME V WIRE AND THE SENSOR
| ELEMENT IS PCRE PLATINUM WIRE. THE EEATER ASSY IS CONTAINED IN A SEALED

METAL HOUSING BOLTED OGN THE EACK FACE OF THE ITHIECTOR.

e - -
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‘B} TEST

' }QUAL TEST INCLUDED ROUGH EHANDLING, VIEB {14 MIN/AXTS), FORWARD AND REVERSZ
INTERNAL LEAKATE, ENT LEAKAGE, ARNORMAL OPERATION, ACCELERATED LIFE DUTY
CYCLE, PFROPELLANT COMPATIRILITY, BURST, HEATER OUT IGNITION, NOQZIZILE
THERMAL TRAMSTENT, MISSION DOTY CYCLE.

ACCEPTANCE TESTING INCLODES PROOF PRESSURE QOF TEE NOZZILE (150 PEIG),
EXTEENAL LEAFAGE, CLEANLINESES, THRUSTER PERFORMANCE. QUAL TESTS UTILIIED
THREE UNITS.

CMRSD PERFORMS THE FOLLOWING: THRUSTER HEATER VERIFICATION FOR THE FIRST
FLIGHT AND OF A CONTINGENCY BASIS THEREAFTER. CIRCUIT VERTFICATION FOR
TEE ORB/POD AND ORB/MCD THE FIRST FLIGHT, FIFTH FLIGHT AND EVERY FIVE
FLIGHTS THERFAFTER AND ON A CONTINGENCY BASIS. REDUNDANT CIRCUIT
VERIFICATION CO/F AND Q@/M EVERY FLIGAT. THRUSTER EEATEF. VERIFICATION THZ
SECOND FLIGHT AND EVERY FLIGHT THEREAITER.

(C) INSPECTION

RECEIVING INSPECTION
INSPECTION YVERIFIES RAW MATERTAT AND PHEYSICAL PRCOCPERTIES.

CONTAMINATION CONTROL

CLFANLINESS IS VERIFIED BY INSPECTION. CORROSTICON FROTECTICN IS VERITIEZC
BY INSPECTION.

ASSEMBLY/INSTALLATION
INSPECTICHN QF DIMENSIQNS IS5 VERIFIED. TESTING OF ELECTRICAL COMPOWENTS

FOR IR MND DIEZLECTRIC STRENGTH IS VERIFIED BY INSPECTION. MANUFACTURING,
ASSEMELY, AND INSTALLATION OPERATIONS ARE VERTIFIED BY INSPECTION.

NONMDESTRUCTIVE EVALUATION
INSPECTICON VERIFIES PENETRANT INSPECTION OF THE PFXTERNAT ENCLOSURE,
INCLUDING BRAZES AND EXTERNAL WELDS.

CRITIGCAL PROCESSES

INSPECTICN VERIFIES WELDING AND BRAZING ARE TO TAYCO SPECIFICATION
REQUIREMENTS. INSFECTICN VISUALLY IRSPECTS WELDS AND BRAZES. THE
INTER=-ELEMENT WELD IS5 ALSC GIVEN CONTINUITY CHECK AND A SAMPLE WELD IS

PULL TESTED. EXTERNAL WELDS AND BRAZIES ARE ALSO VERIFIED EY ATF HELIUM
LEME. TEET.

TESTING
ATP IS WITHESSED AND VERIFIEDR BY INSPESTIONM,

HRANDLING /PACKAGING
HANDLING, BACKAGING, AND STORAGE ENVIRONMENTS ARE VERIFIED BY INSPECTION.
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(D) FAILLRE HISTORY
THERE EAVE BEEN NO HEZATER FAILURES DURING TEST OR DURING FLIGET CN
VERNIER THROSTERS.

CAR'S OSFOOL AND AB177S:

THERE HAVE BZEN FAILED OFF HEATER FATLURES DUE TO MANUTACTURING PROBLEMS
(WELD JOINTS OF HEATER WIRES) ON THE FRIMARY THRUSTERS WHYCH ARE 6F
SIMITAR DESTGN. ,
CORRECTIVE ACTTION WAS TO CHANGE® SUPPLIERS. THE NEW SUPPLIER HAS HAD
EXCELLENT RESULTS WITE THE EEATER WIRE WELD JOINTS.

{E) OPERATIONAL USE
IN TME EVENT OF LoSS OF VERNIER THRUSTER CAPABILITY, THE FRIMARY
TERUSTERS CAN BE USED FOR TEE VERNIZR FUNCTIOK. SOME MISSION OBJECTIVES
MAY NOT BE MET DOE TO INCREASED RATE OF PROPELLANT CONSUMPTION OF FRIMATC
THRUSTERS . .



